Recruitment into clinical research studies is a major challenge. This study was carried out to explore the perceptions and attitudes towards clinical research participation among the general public in Qatar. A population based questionnaire study was carried out at public events held in Qatar. Residents of Qatar, 18 years or above in age were surveyed, anonymously, following verbal consent. Descriptive and multivariate analyses were conducted. We administered 2517 questionnaires to examine clinical research participation, of which 2379 complete forms were analyzed. Those who had previously been approached to participate in research completed a more detailed assessment. Data showed that only 5.7% participants (n = 134) had previously been approached to participate in a clinical research study. Of these 63.4% (n = 85) had agreed to participate while 36.6% (n = 49) had declined. The main reasons for declining participation included: time constraint (47.8%, n = 11), 'fear' (13.0%, n = 3), lack of awareness about clinical research (8.7%, n = 2) and lack of interest (8.7%, n = 2). 'To help others' (31.8%, n = 27) and 'thought it might improve my access to health care' (24.7%, n = 21) were the prime motivators for participation. There was a general agreement among participants that their previous research experience was associated with positive outcomes for self and others, that the research conduct was ethical, and that opportunities for participation will be welcomed in future. More than ten years of stay within Qatar was a statistically significant determinant of willingness to participate, adjusted odds ratio 5.82 (95% CI 1.93-17.55), p = 0.002. Clinical research participation in Qatar needs improvement. Time constraints, lack of trust in and poor awareness about clinical research are main barriers to participation. Altruism, and improved health access are reported as prime motivators. Deeper insight in to the factors affecting clinical research participation is needed to devise evidence based policies for improvement in recruitment strategies.
Introduction
Recruitment into clinical research studies is a major continuing challenge [1] . The general public and patients are still not fully aware of the importance of participation in clinical research studies for the development and implementation of medical advances [2] . Not all clinical research studies meet their recruitment targets, and as few as 6% of eligible subjects may participate in a clinical research trial [3, 4] .
Insufficient recruitment into research studies has significant implications [3] . Clinically important findings may be missed due to statistical non-significance, preventing or causing delays in demonstrating the value of interventions in clinical practice [2] . Many clinical research trials are abandoned or produce equivocal results due to recruitment difficulties. This leads to loss of return on the resources expended in designing, developing, setting up, and conducting a clinical research trial as well as implications for the reputation of study investigators and institutions associated with an unsuccessful study [2, 4] .
The Middle East and North Africa (MENA) region is undergoing rapid development and population expansion. This has been accompanied by an increasing prevalence of both acute and chronic medical disorders. In particular, there is an alarming increase in the prevalence of obesity and type 2 diabetes mellitus, particularly in countries that are part of the Gulf Cooperation Council (GCC). To tackle the region's health challenges, there is an urgent need for clinical research studies, and in particular, randomized controlled trials. Clinical trial participant density in the MENA region is less than 1%, suggesting that a sizable population has not yet been engaged in clinical research [5] . Clinical research remains under-developed in the MENA region. Europe [6] .
While there are structural and demographic challenges for the successful conduct of clinical research in the MENA region, little is known about perceptions of clinical research by potential participants. Surveys of attitudes to research participation in the MENA region have been limited [7] . To improve the success of clinical research studies, it is necessary to identify and explore the factors involved in low study enrollment and the public's perceptions towards research [2] . The aim of our study was to determine the perceptions towards clinical research in Qatar, a GCC country, where there is an increasing need to determine effective approaches to key medical disorders through the conduct of successful clinical research studies.
Methods
A questionnaire survey was conducted at two major public events held in Doha in Qatar between December 2014 and February 2015. National events are well attended in Qatar. The events for data collection marked Qatar's National Day and Qatar's National Sports Day, respectively. Both events attract large numbers of people from all backgrounds, therefore closely representing Qatar's multicultural population. Of the 2.3 million population in Qatar, the indigenous Qataris make up between 10 and 15% [8] [9] , while the rest are expatriates. The proportion of Qataris in our study was 10.5% while remainder were expatriates.
The survey was conducted to explore the existing attitudes and behaviors prevalent among the population in Qatar. All visitors who came to a health awareness booth and who were able to speak, read and understand Arabic or English were approached about completing an anonymous survey and consented verbally by majority female clinical research coordinators. A semi structured questionnaire, available in English and Arabic, was then completed with residents of Qatar who were 18 years or above in age. Those who had previously participated in research studies were asked to rate a set of 23 pre-defined statements relating to their research experience on a Likert Scale ranging between Strongly Disagree to Strongly Agree. Tourists and visitors were excluded. The anonymous survey was approved and given exempt status by the Joint Institutional Review Board (JIRB) of Weill Cornell Medicine -Qatar and Hamad Medical Corporation (Doha, Qatar).
Statistical analysis
Completed surveys were analyzed on SPSS version 23. Descriptive analyses were conducted along with univariate and multivariate analyses to explore the relationships amongst different variables and willingness to participate in clinical research. Univariate analysis was performed by using Pearson's Chi Square tests and multivariate analysis using logistic regression. All potential confounding variables (gender, age, BMI, length of stay, education level, employment and comorbidity) were included in the final multivariate logistic regression model. Multicollinearity was assessed by performing bivariate linear regression between the variables and calculating the variance inflation factor (VIF). A VIF of < 2.5 was deemed to indicate no evidence of multicollinearity [10] . A two sided P value of < 0.05 was considered to be statistically significant. Participants were divided into three categories based upon their country or region of origin: Qataris (Q), Non-Qatari Arabs (NQA) and Non-Arabs (NA).
Results
A total of 2517 adults were surveyed with 2379 valid responses. Invalid surveys included those from ineligible participants (visitors or less than 18 years old individuals) or insufficient data (missing all or 90% or more of the responses to the survey). Approached subjects were approximately equally distributed by gender (females, 46%), and were employed (70%), living in Qatar ≤10 years, and had a good level of education (72% with college education and above) ( Table 1 ). The majority of the surveyed population had never been approached or invited to participate in a clinical research study. These did not vary by length of stay (88.5% length of stay ≤10 years, 89.1% length of stay > 10 years). Of the 5.6% participants (n = 134) who had previously been approached to participate in clinical research, 63.4% (n = 85) had agreed to participate while 36.6% (n = 49) had declined. Data for this question was missing for the remaining 5.6% (n = 132) surveyed.
Participants in clinical research
Among those who had previously participated in a clinical research study, 48.8% were Non-Arab nationalities (n = 41), 41.7% were NonQatari Arabs (n = 35) and 9.5% were Qatari participants (n = 8).
There were no significant differences observed in the demographic characteristics of the three groups. However, while the majority of Qatari participants were between 25 and 34 years of age, the NonQatari Arabs and Non-Arab participants were mostly in the age group between 35 and 44 years, with the majority having resided in Qatar for ten years or less. The majority of participants in all three groups were well-educated with four years of college or above education and employed at the time of the survey.
In those who had participated in research, male participants (60.2%, n = 50) outnumbered female participants (39.8% n = 33). The majority of participants were between 25 and 44 years of age (69.4%, n = 59) with a little over half having resided in Qatar for less than or equal to ten years. Participants in this group displayed high levels of education with approximately two thirds having attained a college degree or above. A similar proportion were employed at the time of survey. No participant in this cohort had received less than elementary education (Table 2) .
Those who had lived in Qatar for over ten years were more likely to have participated in research than those who had lived for ten years or under. This was statistically significant in both the univariate (p = 0.004) and multivariate (p = 0.002) analyses (Table 3) . Those who resided in Qatar for more than ten years were almost 6 times more likely to have participated in a clinical study, adjusted odds ratio 5.82 (95% CI 1.93-17.55).
Participants had mostly participated in studies about diabetes (37%) and heart disease (7.4%), which are common health problems in Qatar. Simple data collection methods such as questionnaires (n = 39), demographic data (n = 37), physical examination (n = 36), biological sample collection (n = 32) and interviews (n = 29) were most abundantly used while clinical trials followed in fewer numbers (n = 13; Fig. 1 ). Participants were asked to rate their reasons for participation in clinical research on a scale of 1-3, where 1 was 'the most important', 2 was 'second most important' and 3 was 'third most important' factor (Fig. 2) . Based on the responses; 'to help others' was the most important driving factor in research participation. The next most important motivators were 'thought it might improve my access to healthcare' (n = 21) and 'to help myself' (n = 21). Financial factors, 'for the money', were mostly considered as least important. Fig. 3 shows responses regarding previous research participation. Participants showed high levels of agreement to statements that implied that their research experience was associated with positive outcomes for self and others (A, D, E, G, H, K, M, O), research conduct was ethical (I, L, Q, U, W), and opportunities for participation were and would be welcome (B, N, V). There was either no or little disagreement to these statements. Statements that gathered significant disagreement included those that indicated that research had strong emotional repercussions (C, E, J) and that the research procedures were 'too long', 'boring' or 'inconvenient' (R, S, T).
Declined participation in research
Of those who had declined consent to participate in research, 46.9% (n = 23) reported reasons for their decision. Time constraint (47.8%, n = 11) was the most prevalent reason for refusing participation followed by 'fear' (13.0%, n = 3), lack of awareness about clinical research (8.7%, n = 2), and lack of interest in research (8.7%, n = 2). Few stand-alone comments were classified as 'others' (21.7%, n = 5; Fig. 4 ). Of those who declined, 8.3% (n = 4) were Qataris, 52.1% (n = 25) were Non-Qatari Arabs and 39.6% (n = 19) were Non-Arab nationalities.
Discussion
This was the first public survey of clinical research participation taking place in Qatar, and among the handful conducted in the Gulf Cooperation Council (GCC). The survey aimed to identify levels of research participation and to assess existing attitudes regarding clinical research participation in Qatar amongst those who had been approached to participate in research. There is an increasing need for clinical research studies in Qatar, making it essential to gain insight about the thoughts, beliefs and concerns of people regarding clinical research [11, 12] . Due to the common origin and similar socio-demographics of GCC countries, the findings may be generalizable for a region that is set on the path of developing novel interventions and clinical services.
Our survey demonstrated that, among participants who had been approached to participate in research, those who participated previously in research outnumbered those who had declined. Although comparable findings can be found in other studies from the GCC [13, 14] the present levels of participation need improvement. Killawi et al. observed that more often than not, their participants would return for the research interview after finishing with their doctor's appointment, especially if they had to see the doctor while in the middle of their interview [13] .
There is a significant pool of potential subjects who are not approached for participation in clinical research. According to Gilliss and colleagues, since most recruitment is carried out in hospitals or clinical settings, the larger population becomes excluded from the recruitment process altogether [15] . This gap is rarely explored in the literature and therefore requires an in-depth insight to modify present recruitment strategies. Outreach strategies need to be devised for recruitment from this untapped, potentially eligible, population.
Our survey results show relatively consistent demographic findings for both 'participated' and 'non-participated' groups. Both groups comprised a majority of young to middle aged, well educated, employed individuals who work less than or equal to forty hours per week and have lived in Qatar for less than or equal to ten years. Males outnumbered females in both the groups. The difference, however, was less in the group that declined participation. Existing research literature shows contrasting evidence about women's participation in clinical research. While there are studies that show increased likelihood of women to participate in research [16, 17] some conclude that they are underrepresented [18] . Some well recognized limiting factors identified in research literature include childcare, poverty and transport. There are certain patriarchal cultures in which women are either not fully empowered to take decisions independently [19] requiring consultation with family members before committing to a research study [13] . The participation of women in clinical research is generally encouraged [18] ; however, none of the female participants in our survey reported any of the above reasons for non-participation. In fact, their reasons to decline or accept participation were similar to those reported by the male participants. This may be because of the affluence and greater family support in the GCC, where childcare, poverty, and lack of transportation are lesser issues.
Barriers to research participation
Time constraint was the most frequently cited reason for refusal to participate in clinical research followed by fear, lack of awareness and lack of interest. This was reported significantly by the expatriate population, especially in the Non-Arab group, as an overriding barrier to research participation. This is compatible with findings both in local and international literature [15, 16] . It is difficult for expatriates and ethnic minorities to attend somewhat lengthy and frequent study appointments as they often work long hours or over time, which may incur financial loss as well as job insecurity, leading to refusal to participate [14, 15] .
While time has widely been reported as one of the prime barriers in participation in clinical research, 'fear', 'mistrust' and 'misconceptions' have been more thoroughly explored in the literature [7, [13] [14] [15] [16] 20, 21] . Our survey showed that among those who reported 'fear' and 'mistrust' as a reason for refusal to participate belonged mostly to Qatari and other Arab nationalities. Greater engagement between clinical researchers and the public can address some of the issues highlighted.
Fear was reported by at least three out of twenty-five participants from the Non-Qatari Arab group. While two plainly reported being just 'afraid' of participation, one described it as 'fear of taking medications and their side effects'. Although the numbers of these participants is not Fig. 1 . Data collection methods used in studies that respondents participated in. 
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large in our survey, this fear echoes notably in the literature where potential subjects have raised concerns about being treated as a 'guinea pig' or receiving ineffective treatment or placebo [20] . While current evidence shows that these barriers resonate primarily from marginalized or underserved minority ethnic groups [13, 15, 16] , it is intriguing that these sentiments are raised by the local population and people who speak the native language, as well as share ethnic origins. Such misconceptions and more were also observed by a study conducted in Saudi Arabia while assessing awareness about clinical research trials among cancer patients and their families [14] . The study revealed misconceptions like 'no clinical trials were conducted in the Arab world' or that they were not performed under 'regulatory authority supervision' and 'without the subject's consent. ' Fear and mistrust within the Arabic speaking participants may stem from a general 'lack of awareness' about clinical research, which is a fairly new, yet emerging phenomenon in this region. The 'lack of awareness' appeared to be unrelated to education as all the Arabic speaking participants of our survey (Qataris and Non-Qataris alike) had an above secondary level education with majority having completed four years of college.
The few primary studies from the Arab region have identified a lack of awareness or lack of familiarity with research as a leading cause of non-participation and declined consent [13, 14] . An absence of a research culture at large may be a key factor in discouraging participation in research [16] . While our survey results hinted at the 'lack of knowledge' about clinical research in responses e.g. fear and mistrust, there were at least two occasions where the participants (one Qatari and the other a Non-Arab) categorically admitted 'lack of awareness' verbatim.
Although none of the Non-Arab participants reported either fear or mistrust in our survey, there has been reference to insecurity in this group, especially among the Hindi speaking population, in work by Killawi et al. [13] where they observed vulnerability fears and concerns over negative repercussions to any (perceivably) undesirable responses. They were also hesitant upon sharing private information.
It was also observed that majority of the research participation refusals came from the Arabic-speaking participants in our survey. This finding is compatible with the empirical work done by Killawi et al. on recruitment and clinical research conduct in Qatar [13] . However, a study of similar nature done in Kuwait, a neighboring GCC country, showed a different trend where South Asians were the largest group to decline consent followed by Arabs and South-East Asians [16] .
Motivators for research participation
According to our survey, altruism followed by personal and monetary benefits were the most frequently reported motivating factor in research participation across all nationalities. These findings compliment evidence found in previous literature [20] [21] [22] . Altruism has moral and ethical roots and may impart a sense of fulfillment or usefulness to the participants [22] . Improved access to health care or free lab investigations is a widely-reported facilitator to clinical research participation, especially for subjects who already have a certain disease or condition or have to pay for these services [15, 16, 20, 22, 23] .
While monetary incentives are supported in international literature as effective facilitators in research participation [24] , a local study [13] and our findings show contrasting trends where reimbursements or financial benefits were usually turned down. Monetary or financial benefits were generally considered to be least important by our participants. Both the Qatari and other Arab nationalities considered monetary incentives as the least important factor in participation. One third of the Non-Arab participants ranked it as the most important factor, while the remaining thought of it as the least important.
The length of stay in Qatar was a statistically significant predictor of research participation in our survey results. Those who had lived in Qatar for more than ten years (regardless of their region of origin) were almost six times more likely to participate in a research study. There were similar numbers of Arabic (n = 18) and non-Arabic (n = 14) speaking participants who had lived in Qatar for more than ten years and participated in a clinical study. There is sparse evidence in existing literature about the possible association between duration of stay and willingness to participate. It may be postulated that those who have stayed for ten years or longer are socially and economically more established, have less at stake, and therefore feel reasonably more confident while agreeing to participate in research. The greater length of stay may also allow greater exposure to ongoing research studies.
Maximum participation was seen among the South East Asian nationalities followed by other Arab and Qatari population. This trend is commensurate with findings by Tariq et al., whereby South-East Asians were the least likely to decline participation [16] .
Prior experience with participation in a medical research study is a recognized determinant of willingness to participate [1] . Our study confirms this as majority of participants who agreed that their previous research experience had positive outcomes and was ethically conducted, showed strong inclination to the prospect of future research participation, if approached.
The participants in our survey did not find the research they had participated in as lengthy and tedious, or emotionally challenging. This may be correlated to the relatively simple research designs that the participants had participated in e.g. surveys, interviews etc. with very few having enrolled in more complex clinical research trials. There is evidence that the more complex the research procedures are (e.g. long consenting procedures and consent forms, more frequent visits, and changes in care), and despite potentially greater benefits, the more people choose to decline as it is 'easier to say NO' than to participate [25] .
Strengths and limitations
This study is the first large-scale population based study examining research participation in Qatar and the Gulf Cooperation Council region. However, more in-depth exploration is needed through qualitative work to further determine the drivers of research participation/ refusal further. Missing data were also a limitation of this study. Participants refused responses to either parts or whole of survey sheet after showing initial interest. A sampling plan was not utilized. The respondents were those who attended specific health awareness booths resulting in potential selection bias. The study did not explore attitudes towards clinical research amongst those who had not been approached to participate in clinical research. However, given that research participation requires explanation, discussion, and contemplation, it is unclear whether responses from those who have not been approached to participate will be reflective of their views when they are approached for research. Future work should explore this in more detail.
Conclusion
The levels of clinical research participation in Qatar need improvement. Access to the public for recruitment is limited and a large section of population is not approached for research participation. Time constraint has been the most frequently reported barrier, while altruism has been the prime facilitator in clinical research enrollment. Culturally compatible recruitment strategies must be devised for the diverse population of Qatar that demonstrates multispectral factors for accepting or declining participation. While this survey provides a window into an otherwise sparsely explored area, more in-depth research is required to assess the prevalent attitudes and behaviors regarding clinical research in Qatar.
